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ABSTRACT 

A study hypothesized that if prediction, 
clarification, question-generation, and summarization strategies v;ere 
taught using scaffolded instruction, then poor comprehenders might be 
able to learn the strategies so that they could apply them to text on 
their uwn and thereby improve their performance on standardized 
comprehension measures. Subjects were 36 fourth grade and 36 seventh 
grade poor comprehenders (all were English-speaking Canadians) who 
participated in 13 sessions of reading strategy instruction or 
reading practice (control condition) . students were instructed to 
make predictions when reading, to generate questions about text, to 
suiainarize what was read, and to clarify points that were hard to 
understand. The strategies were first taught using the reciprocal 
instruction approach developed by A. s. Palincsar and A. L. Brc^m, 
which involves providing support to students as they need it and peer 
teaching of strategies. Control subjects were exposed to the same 
materials as reciprocally trained students, but were given no 
strategy instructions. The most important finding was that a greater 
increase from before to after training on standardized reading 
comprehension occurred in the subjects who were reciprocally trained 
than in the control groups. This effect is important, given that 
standardized comprehension measures tap important reading skills and 
are used extensively in making curriculum and instruction decisions. 
Additional research in reciprocal instruction would be useful. (Five 
tables of data and one figure are included, and 43 references are 
attached.) (RAE) 
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Abstract 

6rod3-4 and -7 poor comprehenders porllcipoted inr 13 sessions of 
reoding-strolegy instruction or reading practice (control condition). 
Trained students '-^ere instructed to make predictions when reading, to 
generate questions about text, to summari/^e what was read, and to clarify 
points that are hard to understand. The strategies were taught using the 
reciprocal instruction approach developed by Palincsar and Brown (1934), 
which involves providing support to students as they need it and peer 
leaching of strategies. Control subjects svere exposed to the some 
materials as reciprocally-trained sludenls, but were given no strategy 
instructions. The most important finding was a greater increase from 
before to after training on standardized reading comprehension In the 
reciprocally-trained than in the control condition. This effect Is 
importcpl given that standardized comprehension measures tap Important 
reading skills and ere used extensively in making curriculum and 
instruction decisions. The importance of additional research on reciprocal 
Instruction or revised versions of it is considered briefly. 
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RecfprocQl Instruction Improves Standordized Rending 
Comprehension Performonc^j In Poor Brade-Schp^l Comprehenders 

One of most noloble slrolegy Inslrucllon pockoges developed In 
the 19B0S (e, g., Pearson & Dole, 1987; Pressley, Snyder, & CorlgllQ-Bull, 
1987) WQS reciprocal Instruction (Palincsar & Brown, 1984), a method of 
reading instruction designed to improve comprehension in children who can 
decode but who experience difficulty understanding text. The Intervention 
Involves training of four strategies that are associated with both skilled 
comprehension and comprehension monitoring while reading (e. g., August, 
Flavell,& Cllft, 1984; Bereiter & Bird, 1985; Meyer, Brandt, & Bluth, 
1980). Reciprocal Instruction encourages student self-directed prediction 
of what Information might occur in text, clarification of Information not 
completely understood as text is read, g eneration of questions about text 
content, and summarization of material covered. 

How does articulation of .these strategies promote understanding and 
awareness of comprehension? flaking predictions should activate prior 
knowledge and create expectations, increasing the meaningfulness and 
memorability of the text (e. g., Anderson & Pearson, 1984); seeking 
clarifications when unsure of what content means promotes both 
monitoring of comprehension difficulties and use of reprocessing 
strategies like selective search of text for relevant content and rereading 
(e. g.. Baker, 1985); generating questions promotes integration of text 
(Davey & McBride, 1986); and summarizing promotes analysis and selective 
encoding of text (e. g.. Brown & Day, 1983). Attempting to summarize can 
also make obvious whether material has been understood completely (and 
thus, con be a strong cue about whether there Is a need to reprocess), 
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since it should be difficult to construct o summory if text hos not been 
understood ond remembered (RInehort, Stohl, & Erickson, 1 986). 

A hollmork of reclprocol Inslruclion Is thol teaching Is scoffolded 
(e. g., Monzo, 1969; Wood, Bruner, & Ross, 1976), portlculerly olong the 
Ifnes suggested by Vygotsky (1978). Vygotsky orgued thot much of 
cognitive development is medloted by experts providing input to novices 
(e. g., porents to their children, teochers to their students), with Ihe 
provision of expert support to children greduolly diminishing os pupil 
competence increases (I. e., just os scaffolding is gradually removed from 
a building as It is progressively better able to support its own weight). 
First/the expert completely guides (he child's activity, modeling how the 
task can be performed. As an observer during this initial phase, the child 
actually does very little cognitive work. The child then attempts the task, 
with the adult providing supportive cuing, assistance, end additional 
modeling as required. Eventually the child assumes most of the thinking 
responsibilities. The adult is now a supportive and sympathetic audience. 
A case can be made that some comprehension-fostering activities are 
already passed from experts to children using scaffoldid instruction as 
described by Vygotsky (1978). For instance, when parents Interact with 
children as they "read* picture books, the adult Initially directs the 
comprehension process, with the procedures modeled by the adult 
eventually Internalized by the child (e. g., Nlnio& Bruner, 1978). 
Scaffolded instruction of more mature comprehension strategies Is not a 
regular part of reeding instruction, however (e. g., Durkin, 1979). 

Palincsar end Brown (1984) devised e woy to scaffold such teochinq, 
et least for students who are already experiencing comprehension 
difficulties. They described scaffolded Instruction of the four 
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comprehension strotegies described earlier, in this cose when teaching o 
single student: 

...Ithel adult teocher...osslgned o segnnent of lo| possoge to be 
read and either indicated that it was her turn to be the teacher 
or assigned the student to teach the segnnent. The adult 
teacher and the student then read the assigned segnnenl 
silently. After reading the text, the teacher (student or adult) 
for that segnnent asked a question that o teacher or a test 
nnight ask on the segnnent, sumnnarized the content, discussed 
and clarified any difficulties, and finally made a prediction 
about future content. All of these activities were embedded In 
as natural o dialogue as possible, with the teacher and student 
giving feedback to each other. 

Initially, the adult teacher modeled the activities, but the 
students had great difficulty assuming the role of dialogue 
leader when their turn came. The adult teacher was sometimes 
forced to construct paraphrases and questions for the students 
to mimic. In this initial phase, the adult teacher was modeling 
effective comprehension-monitoring strategies, but the 
students were relatively passive observers. 

Gradually, the students became much more capable of assuming 
their role as dialogue leader and by the end of ten sessions 
were providinp, paraphrases and questions of some 
sophistication, (pp. 124-125) 
In short, teaching proceeded from teacher-controlled to student- 
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controlled, with modeling, explonotions, and feedbock provided to students 
OS needed. 

In addition to developing reciprocol instruction, Polincsor ond Brown 
(1984) gIso provided the most extensive evoluotion of it. All of their 
research involved junior-high-school students who were experiencing 
comprehension problems. Troining wos conducted for 20 doys, with pairs 
of students (Experiment 1) ond whole classes (Experiment 2). Although the 
results were somewhat compMcoted, in general, Pallncsar and Brown 
(1984) demonstrated that reciprocal troining did in foct improve 
pretest-to-posttest comprehension in this population. Without a doubt, 
one of the most striking improvements was on Increase from before 
training to after training on a standordized reoding comprehension - 
measure. This finding in particular was received skeptically by some. For 
instance, consider Carver's (1987) somewhat sarcastic reaction: 

...the dota collected by Polincsor ond Brown (Experiment IJ 
seem to suggest that we con administer the reciprocal teaching 
procedure to seventh-grade children who are reading at 
fourth-grode level (with o reported meon IQ of 83) ond they 
will be equal in reading ability to overage seventh graders in 
20 da(5C (requiring only 30 minutes o doy). This finding wos 
described by Pearson {1985) as "dramatic*; even Ihot 
description seems modest. I would describe n^y first reoction 
to this treatment effect as breathtaking because of the 
incredibly lorge size. (p. 120). 
Although our reading of the evidence wos that Carver erred on the 
side of hyperbole (e. g., standordized reading achievement improved by 3 
yeors for only t of the 6 students, with on overage achievement goin of 
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1.25 years), the overall tmprovemenl In comprehension from before lo 
ofU.- reciprocal Instruction was striking In Pallncsar and Brown's (1984) 
Experiment I. We believed that such o promising procedure deserved study 
by other researchers than Its developers. Thus, the purpose of the study 
reported here was to provide en evaluation of reciprocal Instruction In a 

true experiment. 

The main hypothesis in this experiment was that If prediction, 
clarification, question-gep.eratlon, and summarization strategies were 
taught using scaffolded Instruction (I. e., if Palincsar& Browns, 1984, 
reciprocal Instruction package were provided), poor.comprehenders might 
be able lo learn the strategies so that they could apply them to text on 
their own . If so, performance on standardized comprehension measures 
should increase. 

We focuss3d on standardized comprehension In this investigation 
because it was the only comprehension measure In Pallncsar and Brown 
(1984) that is widely used In schools. Not only are such measures familiar 
lo educators, they are often Important Indices of accountability, and thus, 
information about reciprocal instruction effects on standardized test 
performance could be especially helpful to those charged with making 
curriculum and Instruction decisions. Finally, It Is known that 
standardized comprehension performance is not easily Improved (e. g., 
Haller, Child, & Walberg, 1988). When an Intervention produces true gains 
on standardized comprehension, It Is an impressive demonstration of an 

intervention's potency. 

A main strength of this study is that there was better collection of 
standardized reading comprehension data compared to Pallncsar and 
Brown's (1984) Experiment t. First, the pre-lnterventlon stondordlzed 
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redding dolo In the previous Investigation were generated by school 
offlclols using group testing procedures. In contrast, the post- 
Intervention dotfl were collected on o one-to-cne bosis by o researchrr. 
Thus, It Is difficult to know If oil of the pre- to posttest performance 
Improvement In slondordlzed comprehension wes due to reciprocal 
Instruction. Some of It might hove been due to the greater sensitivity of 
one-to-one assessment compared to group-admlnlstered testing. Second, 
none of the subjects In non-reclprocol conditions In Palincsar <ind Brown's 
(1984) study were administered the standardized reading meosure 
following their partlcipotlcn In the study. Thus, only an uncontrolled 
pretest-to-posttest evaluation could be made of the reading 
comprehension achievement data in the reciprocally-trained condition 
(Campbell & Stanley, 1966). Third, the post-intervention standardized 
reading scores were collected three months after the intervention had 
ended, so that some of the gains in standardized comprehension could have 
been due to schooling effects subsequent to treatment. In contrast, we 
used the same standardized testing procedures both before and after the 
Intervention: All participants In the present study were tested in the 
same fashion, with the post-treatment evaluation mode immediately after 
the last treatment session. 

The basic design of the experiment reported here was very simple. 
There was one reciprocal instruction and one control group. The control 
participants were treated as much like the reciprocal-Instruction group 9S 
possible, except that they were given i.o reciprocal teaching of 
comprehension strategies. That is, controls met the some number of times 
with the same instructor who sow the reciprocally-trained students; they 
were exposed to the some practice materials as reciprocally-trained 
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subjects; ond they took the sonne practice tests. 

This control condition differs fronn the one used In Pollncsor and 
Brown (1964, Experlnnent I). In that study, control students were seen 
only on occasions corresponding to the beginning and end of reclprocol 
training. They were odnnlnistered the sonne pretest and posttest 
assessments as reciprocally-trained students, but otherwise did not 
-eceive contoct with the experinnenters. Why was a nfiaxinfially-slnfiilor 
control condition used here rather than the no-Instruction control 
employed by Palincsar and Brown? Comparison of a reciprocally-trained 
condition with a maximally-similar control condition permits the 
conclusion that any troined versus control condition differences are due to 
the reciprocal instruction per se . In contrast, trained versus 
no-Instruction control differences could be due to social demand factors 
produced by differential contact with the experimenter or to greater 
exposure to training materials in the reciprocal instruction condition. 

Palincsar and Brown (1984, Experiment I) reported both standardized 
measures of comprehension and vocabulary at the beginning and the end of 
the study, In an effort to establish the discriminative effectiveness of 
reciprocal Instruction. Thus, we included both comprehension and 
vocabulary measures here. Reciprocal teaching was hypothesized to affect 
comprehension processes and thus, pretest-to-posttest Improvements for 
standardized comprehension were expected to be greater In the 
reciprocally-trained condition than in the control group. On the other 
hand, there was no theoretical reason to expect that comprehension 
instruction would have a dramatic or differential effect on standardized 
vocabulary performance. Even greatly improved comprehension for the 
several weeks of reciprocal instruction would be expected to have little 
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effect on long-lenn knowledge of vocabulary Thus, II wos onlicipaled 
that there would only be small pretest'-'to'- posttest changes in both 
conditions for standardized vocabulary uShievement. If ihis pattern were 
obtained, It would be strong evidence thot reciprocal Instruction caused 
the standardized comprehension gains. Alternative causal mechanisms (e. 
g., increased motivation to do well on tests, improvements in test-taking 
skills) would be expected to have general rather than discriminative 
effects — That Is, alternative causal mechanisms would be expected to 
affect both comprehension and vocabijlary performances. See Cole and 
Meons (1981) or Rohwer (1976) for additional commentary abcut isolation 
of cousal mechanisms via analyses of patterns of discriminative effects. 

Methods 

Sub jects 

Thirty-six grade-4 (10 females, 26 males; age range = 9 yrs 2 mos to 
10 yrs 10 mos) and 36 grode-7 students (22 femoles, \4 males; age range 
= 12 yrs 5 mos to \4 yrs 1 mo) porticipoted In this study. The graJe-4 
students were enrolled In 6 schools; the grade-? participants were In 2 
schools. All were English-speaking Canadians. (6rade-4 and grade-? 
students were studied here because comprehension Is emphasized os an 
important goal of readlL^ instruction throughout the second holf of the 
grade-school years.) 

As in Palincsar and Brown's (1984) Experiment 1, oil participants 
were nominated by their teachers as adequate decoders but poor 
comprehenders. None were classified qs learning disobled or mentally 
retarded, again consistent wUh Pollncsar and Brown (1984, i^tperiment 1). 
Whether the subjects actually met the criteria of being adequate decoders 
but poor comprehenders was checked using standardized measures. All 
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coul.-* decode ol least Q0% of the words Ihol students ot the>r grade level 
ore expected to be able to decode os meosured by performance on the 
Diagnostic Reading Scales (Spache, 1972). All grade-4 subjects scored 
below the 50th percentile on the reading comprehension subtest of the 
Metropolitan Achievement Test (Prescott, Balow, Hogan,& Fnrr, 1978); oil 
grade-7 participants scored below the 50th percentile on the reading 
comprehension subtest of the Goles- MacGlnllie Reading Test (MacGlnlUe, 
1978). FollowlPrg the pretest, subjects ol each grade level were paired on 
the besis of their pretest scores (two lowest children In - poir, next two 
lowest, and so on) with one palrmate randomly assigned to 'alther the 
control or the reciprocal- training condition. Thus, ot thK teglnning of the 
study, participants In the trained ond control conditions were comparable 
with respect to standardized comprehension performance. 
Materials er/i Measurements 

Standardizet? assessments before and after the ex periment. The 
Gates-MacGlnltie was used In this experiment ol the grode-7 level to be 
consistent with Pallncsar and Brown (1984). Since there is no grade-4 
version of that test, the Metropolitan Achievement Test was used at the 
lower grade level. The comprehension portions of these tests ore similar 
In format. The tests Include a number of short passages followed by 
several multiple-choice questions. The questions top understanding of 
detoils OS well as whether students con Integrate 'nformolio.x in the 
possoges. Understanding of inferences and impllcotions suggested by text 
ore also covered by some Items. 

The vocabulary subtests of the Gales-MocGlnitie Tests ond Conodion 
Tests of Basic Skills (King, 1967) were also administered at the grade-7 
and grade-4 levels respectively. Children ore presented indivldurl words 
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on these lesls and ore required to select synonyms given multiple choices. 

All poi ticiponts in o school were administered these stondordized 
tests simultaneously (i. e., the tests were group administered), with oil 
porllclponts tested twice (immediately before ond at tiie end of the 
experiment). Alternative forms of the tests were administered to each 
subject at the two testings, with appropriate counterbalancing. That Is, 
half the grode-7 subjects receiveG one form of the GQies-MocGlnitie 
before the 13 experimenlcl sessions, and half received the other form 
before the 13 sessions. Subjects were tested at the end of the experiment 
on the version of the test not experienced previ-^usly. The standardized 
comprehension measures required 45 mins per administration; the 
vocabulary assessment required 15 mins. 

Durin g the experiment . Grade-approprlote expository passages (300 
to 900 words long) were used for troining In the reciprocal instruction 
condition; control subjects read these passages during sessions 
corresponding to when reciprocal training occurred. The 13 grade-4 
passages were taken from Bailey and Quick (1961), Code (1971), ond Thorn 
and Richmond (1972); the 13 grade-7 passages were from Code (1 97 1). In 
addition, the some sources provided 26 shorter (about 200 word) 
expository possoges (I. e., one for eoch of 13 doys of troining ot the two 
grode levels) thot were used to moke dolly ossessments. Evoluolion of 
student comprehension (i. e., 10 comprehension questions were onswered 
after a passage was read) olternoted with ossessments of whether 
subjects could retell the contents of possoges from memory, so thot holf 
the doily ossessments Involved question onswering ond holf retelling. The 
same passage was used in both conditions for a given training session. 
Two hundred word passages were used for dally assessments because of 
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lime conslroinls. On Ihose days when the doily ossessnnenl Involved 
onswering connprehension questions, 5 of the 10 questions required recoil 
of sonnething explicitly stoted In the possoge ond 5 required report of 
something implicit in the text. See Appendix A for one such possoge ond 
its to comprehension questions. 

In closing this subsection, we note thot the Iroining ond doily 
ossessmenl possoges used in this study were shorter thon the possoges 
used by Polincsor ond Brown (1984, Experiment I). The length of possoges 
wos conslroined by the omount of time ovolloble for eoch of the 13 
sessions. We selected reodings thot would permit completion of the 
troining possoge ond doily ossessment in o holf hour with o reloxed poce. 

Summor y. The vorious ossessments end when they were mode is 
summorized inToble I. 
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Procedures 

Porticiponts were seen by one of three experimenters (two femoles, 
one mole, oil in their 20s). A given child worked consistently with only 
one of the experimenters. Eoch experimenter worked with on equol number 
of reciprocolly-troined ond control porticiponts. 

Reciprocoll u -troined condition. Strategy troining occurred in smoll 
groups of 2 to 5 students over the course of 13 doys. Although this wos 
shorter than the 20 doys of troining in Polincsor ond Brown ( 1984, 
Experiment I), improvements in processing due to reciprocol instruction 
reached asymptote by the end of the thirteenth session in their study. 
Thus, we were optimistic that Intervention gains might be obtolned with 



, ERLC 



14 



Reciprocol Inslruclion 
13 

less thon the full 20 days used in the previous study. The sequence ond 
content of instruction wos comparoble to that used by PoHncsor ond Brown 
(1984, Experiment I): (e) The teacher first explolned ond modeled 
coordinated use of the four comprehension strotegies. (b) Students 
executed the strotegies In o reoding group, toking turns acting os the 
leooer of the group. These student leoders elicited predictions, questions 
obout the text, requests for clorifications, ond summories of text content 
from the reoding group porticiponts. (c) The aduit teocher provided 
guidonce ond feedback as required, (d) There wos olso support from fellow 
students who provided Input to each other os required, (e) instruction was 
withdrawn as students' competence In executing strotegies Increased, 
(f) Throughout the process, the adult provided critico] metocognitive 
information obout the strategies, such os commentary about why, when, 
ond where to use the procedures that were being trained. 

The 13 sessions of reciprocal training were divisible Into four 
phases: (a) On the first four days, it was explained to subjects how to ask 
questions, clarify unknown words or phrases, summarize passages, and 
predict what would hoppen next using passage clues. These explanations 
followed scripted lessons developed by Pallncsar and Brown. Each day a 
new strategy was introduced and the previously learned strategies were 
practiced. Students took turns attempting the trained processes beginning 
with the first session. Rather than taking up large amounts of space 
relating the scripted commentary, readers ore referred to Pallncsar and 
Brown (1984), Palincsar( 1986, 1987), and Palincsar, Brown, and Martin 
(1987) for detailed iilustrotion of such explanations. The most Important 
ottribules of the four trained strategies are reviewed in Table 2, however. 
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(b) For days 5 and 6 subjects read the story aloud and took turns 
clarifying, questioning, summarizing, and predicting. On a lypicel day, the 
adult instructor introduced the training passage for the day with a brief 
discussion intended to activate students' prior knowledge cbaut the topic. 
The adult called attention to the title and requested predictions about the 
passage based on It. Then, the adult assigned a student to serve as 
-teacher- for e segment of the passage. This student leader attempted to 
predict (before reading) what might be contained in the passage. This 
prediction was based on prior knowledge of concepts In the title. The 
leader also generated questions as reading proceeded and summarized the 
content of the passage. The leader made clarifications both during and 
after reading. When the student leader experienced difficulties, other 
students provided assistance. The leader also solicited requests for 
clarification from other members of the reading group. All participants 
were aware that they could esk^for clarifications whenever they were 
needed. The peer leader also requested fellow students to generate 
questions, to summarize the segment, and to make predictions about 
subsequent segments of the passage. 

(c) For days 7 through 11, the passages were divided into segments, 
with students reading each segment silently. Subjects read stories one 
segment at a time. Then the adult elicited oral clarifications, questions, 
summaries, and predictions from the students. Supportive prompting was 
provided as necessary; feedback was given consistently. In general, the 
students found this procedure engaging; they enjoyed reading the stories. 
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(d) For the lost two days, subjects read the entire training story 
silently without interruption, encouraged by the odull instructor to pause 
occeslonelly to clarify, question, summarize, and predict. 

Throughout Instruction, the adult provided praise and feedbacic as 
well OS modeled strategies when students experienced difficulties. 
Student's were reminded repeatedly to use the trained strategies whenever 
they read. Although no formal measures were token, students seemed 
comfortable In moking the tronsillon from external control ond overt use 
of strategies to Internal control ond covert execution of the procedures. 
Hod difficulties been opporent (ond we emphasize, ihey ^ere not), teaching 
would hove been odjusted to deol with them. In short, the pace of releose 
from externol control of strotegy use to internol self-regulotlon of the 
strategies seemed opproprlote in that students did not manifest obvious 
problems. 

At the end of eoch training session, students were given a 200-word 
daily assessment passage to read silently (individually administered with 
unlimited time to read and re-read until students felt they knew the 
passage). On every other day each subject was asked to retell the 
200-word story aloud. On remaining days, each subject answered 10 
comprehension questions aloud. Each participant was provided feedback 
dally. The student was shown a graph comparing the previous day's 
performance to all of his or her previous daily assessments. 

Control condition . Control subjects also met In small groups for 13 
sessions, but received no strategy training. They read the training 
passages silently as the instructor offered assistance with decoding and 
understanding of passage vocabulary when requested. This permitted a lot 
of interaction with the experimenter and exposure to the same materials 
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Ihol reciprocolly-lroined students experienced. Control students were 
administered the doily assessments as well, with next-day feedbock as in 
the trained condition. Thus, these subjects also hod a lot of exposure to 
questions that could be asked about the types of passages they were 
reading and had practiced answering comprehension questions. 
Summar y 

Because this was a constructive replication (Lykken, 1968) of 
Palincsar and Brown's (1984) Experiment I, it is important to be clear 
about how the procedures for the two studies compared. Thus, important 
differences between the two studies are summarized in Table 3. 
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Results 

Four dependent variables were collected. Two dally assessments 
were taken as training proceeded; the two standardized measures were 
collected both before end after the 13 training or control sessions. 
Each of these four variables was analyzed.using a 2 (grade) by 2 
(condition) by 2 (time of testing) onalysis of variance with repeated 
measurement for the time of testing factor (Kirk, 1982). We realized from 
the start of the study that the effects associated with grade would be 
uninterpretable, however — All testing materials were different at the 
grade-4 and grade-7 levels (i. e., different grade-appropriate daily 
assessment passages & different standardized reading measures). Thus, 
the effects of grade were included in the analyses of variance only to 
remove variability associated with age and/or grade-appropriate 
materials. By collapsing over grade in the summary that follows, the 
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presenlolion is simplified, ond thus, easier lo comprehend, with 
absolutely no loss of information that Is critical or could alter the 
Interpretation of the significant effects that were obtained.' Thus, only 
the dato for the unambiguously interpretable effects (i. e., those not 
involving grade) ore summorized fn Tables 4 (means) and 5 (test 



Insert Tobies 4 & 5 About Here 



stotistics). For the most critical analyses In this study, the 
evaluations of training effects on standardized comprehens on 
performance, the data in Tables 4 and 5 are complemented by presentation 
of within-grade means and statistical tests at the appropriate point in the 
text. (Because of the pattern of outcomes that was obtained, providing 
comparable means and comparisons for the other dependent variables 
would have been little more Informative than what Is already summarized 
in the tables, and not informative at oil in ways that would have altered 
the interpretation of the outcomes.) 
Dail y Assessments 

At the conclusion of each of the 13 sessions, porticiponts read o 
200*word passage. Retelling of the passage was required on half the 
days; for the other half of the sessions, subjects were required to answer 
10 short-answer questions over the content of the passage. 

Retellin g. A releUIng score was calculated by scoring the percentage 
of propositions recoiled (e. g., Kintsch, 1974) from each passage. It was 
possible to score these retelling protocols with greater than 90^ 
agreement for two raters. The mean percentages recalled for the three 
passages read and retold during the first half of training are recorded In 
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Toble 4 OS ore the corresponding doto for the three possoges reed and 
retold during the second holf of troining. The only significont effect in the 
onolysis wos thot reciprocolly-tought subjects recoiled more then control 
subjects, with the effect apparent throughout training (i. e., both during 
the first ond second holves of training). 

Answerin g comprehension Questions . On doys when subjects did not 
retell the doily assessment possoge, they responded to 10 short-answer 
questions over the content of the possoge. These answers were scored 
either os correct or incorrect with no portiol credit. Reciprocolly-treined 
students outperformed controls on this vorioble. Overoll second-holf 
performonce wos better thon performonce during the first half of trofning, 
olthough, as for doily retelling, the effect of troinfng wos opporent 
throughout the 13 doys of the experiment. 
Stondordized Reodin g Meosures 

In generol, the pattern of outcomes on the standardized reading 
measures was exactly as hod been hypothesized. 

Comprehension . As expected) performance improved from before lo 
after the experiment. Much more importantly, however, performonce 
Improved more in the reciprocolly-treined than in the control condition. 
The meon pretest-to-posttest gain of 9.97 percentile points in the 
reciprocal Instruction condition wos cleorly significont, I (68) = 5. H, 
B < .OOt; the corresponding difference of 1.63 percentile points In the 
control condition did not even opprooch stotistlcol significance, t (66) = 
0.84, e > .40. The some conclusion follows within eoch of the two grade 
levels: The pretest to posttest Improvement In the reciprocally-trained 
condition was from 27.00 lo 35.56 (all means In percentiles for these 
analyses) at the grade-4 level and from 22.67 lo 34.06 at the grode-7 
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level, uoth shifts cleorly significant, respective I (68) values were 3.12 
ond 4.15, both bs < .01. In contrast, neither pretest-to-postlest change 
approached significance In the control condition, larger t= 1.36, b> .10. 
At the grade-4 level, the mean pretest score wos.28.78 compared to 28.33 
at posttssl; at the grade-7 level, the corresponding means were 21.17 and 
24.89. 

Examination of the distribution of gati s( ores for the comprehension 
measure (see Figure 1) mode obvious, however, that reciprocal Instruction 



Insert Figure 1 About Here 



was not a panacea for poor comprehenders. As suggested by Figure 1, 
reciprocally-trained subjects were more likely to be at or above the 
median (+2 percentile points) of the pretesl-to-posttest difference 
distribution than were control students, (I, 72) = 4.53, p. < .05 (Kirk, 
1982). More striking, however, a minority of reclprocally-troined children 
experienced large gains (e. g., only one-third of the reciprocolly-lrained 
children experienced gains of 15 percentile points or more).^ 

Vocabular y. Since 13 sessions of reciprocal instruction were not 
expected to affect long-term knowledge of anything except the strategies 
and how fo use them, no significant effects on vocobulory knowledge were 
expected. None were obtained. 

Discussion 

In general, the results reported here were consistent with Palincsar 
end Brown's claim thai reciprocal instruction improves standardized 
reading comprehension in students who decode adequately but do not read 
with high comprehension. Improvements due to reciprocal instruction 
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were also ooporsn? in '(he doily ossessmenl dolo. 

We believ'. II this sludy provided o convincing demonslrolion of the 
uUliiy of reciprocol instruction for poor comprehenders during the lotter 
elerr.entory-school years. The stondordized comprehension meosures 
employed here hove fcce validity. The possoges on these tests represent 
the types of norrotivo .■•nd expository contents thot able students in grodes 
4 through 7 ore expected to be oble to reod with high comprehension. The 
questions occomponying eoch stondordized test possoge topped importont 
skills thot typify competent reoding, like understonding moin ideas, 
integrotion ocross ports of o possoge, ond moking inferences. 

Moreover, it would be very difficult to Attribute the pretroining to 
post-troining stondordized comprehension goin to onything except 
reciprocal troining, given the overall pottern of stondordized test results 
ond the woy test dolo were collected: (o) The experiment included o 
control condition thot received the some number of sessions with the 
experimenter os reciprocolly-troined porticiponts received. Control 
subjects also read the same number of practice passages as reciprocally- 
troined students ond hod os much proctice toking tests os those in the 
reciprocol-troining condition (i. e., they hod been pretested and hod 
received the doily ossessments). Thot stondordized comprehension 
improved very little for \Uese control subjects from before to ofter the 
experiment compared to the reciprocolly-troined students rules out the 
possibility thot reciprocol-troining effects were due to exposure to 
moteriols or o speciol teocher rother thon the processes trained os part of 
reciprocol instruction, (b) Even though stondordized comprehension 
improved in reciprocelly-lrained students, standardized vocabulary 
performance did not. Generol foctors (like sociol influences of the 
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experimenter) would be expected to operote more globally. Notably, 
Pallncsar and Brown's (1984, Experiment I) reciprocally-trained students 
evidenced the same pattern of pretralning to posltraining standardized 
gains obtained here: There was a significant gain for comprehension from 
the pre-training to post-training, but very little change in standardized 
vocabulary performance, (c) Subjects in both conditions were given the 
standardized assessments simultaneously in a group. It would be difficult 
for experimenter demand to operate in such a situation. 

Nonetheless, the overall effect on comprehension obtained here was 
not "breathtaking" (Carver, 1987) or "dramatic" (Pearson, 1985). The 
condition by time of standardized test interaction was moderate In size 
(i. e., 0.71 SDs; Cohen, 1977), equal to an average-6-month change in the 
approximate grade-equivalent score at each grade level. Nonetheless, this 
overall effect is quite comparable to effect sizes typically observed in 
metacognilive training studies (see Haller et al.'s, 1988, meta-analysis). 
Whether the result was dramatic for an Individual varied greatly from 
person to person. Only one-third of the reciprocolly-trained students 
gained more than 15 percentile points os a function of the intervention. 
Based on the comparison with the control condition, about half of these 
would have shown more th.nn 15 percentile point gains even without 
reciprocal Instruction. In general, the variability in gains due to 
reciprocal training is consistent with Palincsar and Brown (1984). Their 
six reciprocally-trained subjects included one who had no gain, one who 
had very great gain, and four in between. Of course, one obvious direction' 
for future research would be to determine what types of children are most 
likely to be the beneficiaries of strategy-training packages like the one 
studied here. 
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There Is no doubl Ihol there was plenty of room for oddltlonol 
Improvement In comprehension following reciprocal training. Perhaps 
there would have been greater Improvement with o longer treatment (e. g., 
several months or o school year In durollon). Evaluation of longer 
treatments could easily be justified since school-based Instructlonol 
programs can be Implemented over a very long period of time. 
Nonetheless, an alternative possibility is thai moi-e "bang" might be 
obtained for the strategy intervention "buck" with a revised version of the 
reciprocal Instruction Intervention. 

Polincsar designed reciprocal Instruction as the focus of her 
disserlolion in the early 1980s, based on whet was known then about how 
to focililate reading comprehension. There has been an enormous amount 
of reseorch on reading comprehension strategies since that Initial 
conceptualization. There have been extremely analytical Investigations in 
this decade that were targetted at processes encouraged by reciprocal 
instruction. These Include studies of prior knowledge activation (e. g., 
Hasselhorn& Korkel, 1986), summarization (e. g., Taylor & Beach, 1984), 
and question generation (Davey & McBrlde, 1986). Revision of reciprocal 
instruction In light of Insights from these studies night Improve the 
treatment. In addition, evidence in favor of strategies not included in 
reciprocal Instruction continues to mGUnt. For Instance, '.raining poor 
readers to construct Images representing the meaning of content that they 
read Improves both memory (see Pressley, 1977, for a review) and 
comprehension (e. g., Gambrell & Bales, 1986). Teaching poor 
comprehenders to attend to story-grammar elements (I. e., information 
about story setting, characters, problems encountered by characters, 
attempted solutions to problems, & problem resolutions) as they read 
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fiction Improves recoil of slorfes (Short & Ryon, 198-4). Whether 
reciprocal inslruclion would be more effective if either of these 
procedures (or both of them) were added to the strategy mix Is an 
empirical question, but one that seems worth considering in light of gains 
produced by these strolegic tactics. See Pressley, Johnson, Symons, 
McGoldrIck, and Kurlta (in press) and Lysynchuk, Pressley, d'Ailly, Smith, 
and Cake (1989) for comprehensive overviews of the mony 5;tudies of 
specific strotegies published in the t980s. (In a personal communication, 
Pollncsor indicated to us that the reciprocal intervention Is now being 
revised to Include some of the more effective strategies identified during 
the 1980s.) 

Suffice to emphasize in closing that the outcome reported here and 
the Pallncsar and Brown data support the conclusion that patient teaching 
of reading strategies can Improve reading performance. When powerful 
strategies ore taught by teachers who provide instruction that is adjusted 
to student difficulties, there is plenty of reason to be optimistic that 
measurable gains in reading competence will follow. Additional analyses 
of such complex reading comprehension Interventions is certainly 
worthwhile given their obvious relevance to reading inslruclion. 
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Footnotes 

' For those interested in grade effects, there were significant effects 
(B < .05) favoring grade 4s for the daily retelling, doily questions, and 
standard vocabulary. Based on the pretest standardized doto, it was clear 
that the grade 4s were slightly more able than the grede 7s. This may 
have accounted for the advantage of grade 4s on daily retelling and 
question answering, or it may have been that there were slightly easier 
stories at the grade-4 compared to the grade-7 level. The only significant 
interaction involving grade was e grade by condition interaction for the 
daily question-answering variable. The difference between trained and 
control subjects was larger for grade-4 than grade-7 subjects for this 
variable, a finding of no obvious significance. 

2 A preliminary analysis indicated no effect for experimenter, and thus, 
this factor was not included in the analyses. 

^ Use of the subject as the unit of analysis (rather than the treatment 
reading group) is defensible because none of the assessments were 
gathered from the reading group as an aggregate. Even though daily 
assessments were obtained when the reading group met, the child was 
assessed individually with other group members out of sight and hearing 
range. All participants in the school were given the standardized reading 
tests simultaneously. 

^ Assuming that there was no true "gain" from pretest to posltest, some 
subjects would go up and some would go down due to the less than perfect 
reliability of the reading comprehension t'ists. This undoubtedly accounts 
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for some of the negative gain scores depleted In Figure 2. 
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Toble 1 

Summory of Tosks ond Meosurernents os q FuncUon of When The y Occurred 



Before the Experiment 
Decoding skill meosurod by Diagnostic Reading Scales 

Comprehension meosured by Melropoliton Achievement Test for Grade 4s 
and Gates-MacGinitie for Grade 7s 

Vocobulary subtests cf the ConodianTest of Basic Skills for Grade 4s and 
of the Gates-MacGinitie for Grade 7s 

Durin g the Experiment 

Grade-eppropriote possages used to proctJce strotegies in the reciprocol 
trolning condition; some possages reading in the control condition. 

Daily assessment of comprehension and ability to retell possoges on 
200-word, grode-oppropriate possoges. 

After the Experiment 

Comprehension measured by Metropolitan Achievement Test for Grade 4s 
and Gates-MacGinitie for Grade 7s 

Vocabulary subtests if the Canadian Test of Basic Skills for Grade 4s and 
the Gates-MacGlnitle for Grade 7s 
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Table 2 

OYervicv of the Four Strotcqie? Taught A3 Port of Reciprocal Ifntruction 



Summarization 

Pexription A aummary ia one or two aentcocca that Iclla the moat important ideaa. A good 
aummary doea not include detail a or information that ia not important. 

Wh u Uae It? It can aid under'-^tanding and memory of vhat ia read. 

Some Waua to Studenta told to think of vhat the paragraph la moally atwut and to conatruct 
Dolt? a sentence that reflecla the moat Important information in the paragraph. 

Question Generation 

Deacription Queatlona arc conatructed atwut Important Information In the text, rather than 
about unimportant detoila. 

WhuUae It? Reader can aelf- teat to determine whether they really underatand the text. By 
aaki ng queationa, muat identify vhat ia important i n a atory. 

Some Wau a to Studenta told to aclect important Information from text and uae the vorda 
Dolt? vho, vhere, vhen, vhy, vhat, and hov to make up queatlona. 
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Table 2 (continued) 

overviev of (he Four StrMeg le^ Tew ht to Pert of ReclProMl IrotrwU Qn 



PrcdicUon 

Description Predicting involves finding clues in the structure end content of (he story that 
might suggest whet vould happen next. 

Whu tbeit? Reader thinks alwut what is already known and compares it with what has 

already bttu learned In the story. Motivates reading the story to determine If 
predictions are correct. 

Some Wau s to Students were told to use the title to make initial predictions and use clues 
Dolt? in the story to make predictions as reading proceeds. 

Clarifying 

Descrlotlon Discerning when there Is a breakdown In comprehei'»^lon and taking steps to 
restore meaning. 



Whu Use It? So that the story will make sense. 

Some Way s (o Students were Instructed to be alert to occasions when they vere not 
Dolt? understanding the meaning of text and to' process text additionally when there 

vera problems, for Instance, if a vord did not nvake sense, students were told 
to try to discover the meaning of the vord by reading sentences before and 
after it. Sometimes "or" signals the meaning of an unfamiliar vord. Students 
vere instructed to be certain they knev vhat referents such as "them/ It/ 
arid ""ttey** referred to. If efter rereading, aomething vas still not clear, 
students vere instructed to ask for assistance. 
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Table 3 



gtiE^g ^ e oorted Here 



Participants 



P8llncwr&Brovn(I984) 



Gra* 7: 6 reciprocal 
6 control 



ThbStudfi 



Gra* 7: IBreclprccal 
(8 control 

Grade 4: 18 reciprocal 
1 8 control 



Adequate decoders, 
poor comprchcndcrs. 
Koneclaaained&s 
learning disabled or 
mentally retarded. 



Adequate decoders, 
poor comprcbcfrders. 
Koneclassinedaa 
learnlngdfaabledor 
mentally retarded. 



Standardized 
Assessments 



Grade 7 comprehension: 
Gates- MacGlnl tie 



Grade 7 comprehension: 
Gates-HacGlnltie 
Grade 4 comprehension: 
Metropolitan Achievement 



Grade 7 vocabulary: 
Gates MacGlnltle 



Grads 7 vocabulary: 
Gates t?ac61n!tle 
Grade 4 vocabulary: 
Canadian Tests 
of Basic Skills 



Group administered at 
prelrainingto all subjects 
In study. Individually 
administered «t post- 
training to reciprocally- 
trained students only. 



Group administer^ at 
pretrainingand post- 
training to all subjects in 
study. 
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Table 3 (continued) 

Differences In t^ihoA^ Betveen Pallncsar and Brovn_( iaa4.Ixi)miTSnU)- 
and the Stud u Re ported Hera 

PaUnc5ar & Brown ( 1 984) This Studg 

Training 1500 words each 500 to 900 words each 

Passages 

Dally 400 to 475 words each 200 words each 

Assessment 

Passages 

Training 20 sessions 1 5 sessions 

Trained in pairs. Trained in groups of 2 to 5 

children. 
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Summoru of hcon YqIucj for Dcpcnctent Yorioblco q Function of Condition end Time of TcjUm 



Yarieblt 


Reciprocal 


Control 








First ({8)f 


23.62 


17.67 


Second Half 


22.58 


15.88 


DailuQuutiona'' 






fJnt Half 


50.09 


41.32 


Second Half 


61.36 


45.30 








Comprehension* 






Before 


24.84 


24.97 


After 


34.81 


26.61 


Stanciardtzed 






Yocabularij*^ 






Before 


26.16 


25.06 


After 


31.13 


31.17 



• Mwn perccnioqc of paswgc proposllioro that vcrc recoiled. 
^ Meon percentage of questions anavcrcd correct! g. 
c Mean percentile score. 
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r Yolue^ for Anoluxs of Dcpendcnl Yorioble^ (Intcrprctoblc Effcch Onlu \ 





Daily 


Oaily 


SUndard 

f^tt nri n rt* Iv* i a n 
147 lTl[l r C 1^ 1)0 1 u n 


Standard 


Condition (C) 


4.68* 


\4.00*** 


1.45 


0 02 


Time of 

Tc3Hng(T) 
IslYs. Znd Half 
B«for« Y3. AHer 


2.52 


12.43"* 


8.95" 


3.54 


CXT 


0.18 


2.83 


4.61* 


0.04 


MS£ for C effect 
(Betveen Subjects) 


302.91 


390.48 


402.79 


656.70 


MSEforTand 
CXTcffcclj 
(Within Subjects) 


27.95 


165.96 


135.61 


307.75 



Note . Numerator degrees of freedom = 1 ; denominator degrees of freedom = 68. 



• ft < .05 
" E<.0t 
*** E <.001 
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Figure 1: Distribution of Pretest to Posttest 
Percentile Changes on Standardized Reading 
Comprehension 
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Appendix A 
Somole DaitvComprehCTnion PassaoB 

The vtolencs'of en earthquake depends upon the tiature oT the rock mcwemenl and on m 
location. Very small shifts, whether near the earth's surface or deeper in the crust, cause only 
8 tremor. Larger shifts that are ffir below will have a slight effect But a larga, shallow 
movement will have powerful effects. 

Earthqu^es are most likely to axur where the earth's surface Ij most uneven. One such 
area exists where high mountains are located close to very low creas. The low areas may be 
valleys on land or nearby deeps In the ocean. Both the mountains end the draps may be under the 
surface of t.he ocean. 

Reglonsof very uneven surface are called earthquake belts. One large earthquake belt lies 
below the Pacific coasts of North and South America and long the coasts of Japan end other Islands 
of the Pacific. Other earthquake regions are in the East Indies, the West Indies. Portugal, Spain, 
southern Italy. Greece, and Turkey and long the southern edge of the Himalayan Mountains. 
People in eorthquake belts regulerly feel small tremxs end at times are subjected to violent 
quakes (Code. 1971. pp. HI-H2). 

Comorehensiun Questions 

( 1 ) On what does the violence of an earthquake depend? 

( 2) What are tremors caused by? 

(3) Where ere earthquakes most likely to occur? 
i 4) What ere "eerthquake belts"? 

( 5) Where may earthquakes be found? 

(6) Why would one not want to live In Japan? 

(7) What Is the story about? 

(8) Where Is the earth's ourface uneven? 

(9) What causes the worst earthquoKCS? 
(10) What Is the earth like In Spain? 
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